. However, during the winter, the Arctic lower stratosphere is considerably warmer than would be expected from a pure radiative calculation [Fels, 1982] . This temperature difference is due to waves which propagate up from the troposphere into the stratosphere, where they dissipate. This wave dissipation causes a poleward and downward circulation which acts to warm the polar region and drive it away from the radiative equilibrium [Andrews et al., 1987] . In addition, these waves critically impact concentrations of ozone in t.he stratost)here.
Br'ewe_" [1949] and Dob.son [1956] with observations when it. was recognized that the transport circulation [Plumb, 1979] was approximated by the residual circulation [Dunkerton, 1978] . 
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The first term on the right hand side represents the radiative equilibrium temperature. [1991],
where f is the Coriolis parameter, po is the density
where H is a mean scale height and Ps is the density at 1000 hPa),
, and
Integration of (5) 
This equation shows that rg* should be anticorrelated with the heat flux. Substituting (8) into (4), we get
Therefore, the polar mean temperature is directly correlated with tile exlmnentially weightedintegral of the heat flux during the period that precedesthe time of interest.
Another important aspect of the eddy heat flux is that it is proportional to the vertical group velocity of a planetary wave [Edmon et al., 1980] [Kiehl and Solomon, 1986] . However, the inclusion of longwave cooling by N20 and CH4 would lead to colder radiative temperatures.
6. Connection between the heat flux and the momentum and [Karoly et al., 1982] . This process is shown in Figure 3 [Shine, 1987] . However,the winter temperature of the polar lower stratosphere is much warmer than would be expected from purely radiative considerations [Fels, 1982] . This observational-based study showsthat the differencebetweenthe calculated pure radiatively driven polar temperature and actual observationsis due to planetary waves1-3 driving the polar temperature awayfrom radiative equilibrium.
In addition to the impact of tile wavedriving on temperatures,the wavedriving also impacts the advection of ozonevia the residual circulation. 
